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There is considerable clinical and biomedical information on the surgical and acute care management of persons who require total hip arthroplasty. 1 In contrast, much less is known about this group postoperatively. In a recent review of the literature, Brander and Stulberg 2 have indicated the importance of postoperative medical rehabilitation after total hip arthroplasty. 3 Prospective studies indicate the benefit and cost-effectiveness of postoperative home or inpatient rehabilitation on functional improvement and the increased likelihood of home discharge. 3 An important question not addressed by previous research is whether functional improvement and home discharge differ by gender or ethnicity.
Because there are gender and ethnic differences in surgical rates and acute care outcomes, it is reasonable to believe that there may be gender and ethnic differences in postacute care outcomes after total hip arthroplasty. 4, 5 The Institute of Medicine and the American Academy of Orthopedic Surgeons indicate the importance of achieving a better understanding of the roles of gender and ethnicity in orthopedic treatments and rehabilitation outcomes. 6 The purpose of our study is to examine possible gender and ethnic differences in functional status for patients after discharge from inpatient medical rehabilitation for total hip arthroplasty. We hypothesized that the rate of functional improvement after inpatient medical rehabilitation would be greatest for non-Hispanic white patients compared with non-Hispanic blacks, Hispanics, and Asians, and that men would have greater functional gains than women. On the basis of access to health care and other resources, we also hypothesized that discharge setting (home vs. not home) would vary across ethnic groups and gender, with non-Hispanic whites and men discharged home more frequently. To test our two hypotheses, we used a national database with detailed demographic and functional status information on persons who underwent total hip arthroplasty. During the period of the study (2002) (2003) , total hip arthroplasty patients were the second-largest group receiving postacute medical rehabilitation services in the United States. 7
METHODS

Source of Data
Data were from the Uniform Data System for Medical Rehabilitation (UDSMR). 8 The UDSMR is the largest nongovernmental registry of standardized information on medical rehabilitation inpatients in the United States and has been used by rehabilitation facilities since 1987. The informa-tion collected includes sociodemographic variables, diagnoses (International Classification of Diseases, Ninth Revision [ICD-9] codes), 9 functional assessments (admission and discharge), prehospital living arrangements and marital status, discharge disposition, length of hospital stay, and residential region. Functional assessment data are obtained from the FIM instrument and included as part of the Inpatient Rehabilitation Facilities-Patient Assessment Instrument (IRF-PAI). 10 Facilities administer the FIM instrument items in the IRF-PAI according to the Center for Medicare and Medicaid Services protocol. 11 The items are administered 72 hrs after inpatient rehabilitation admission and 72 hrs or less before discharge. All FIM instrument items are scored according to one of seven levels of function ranging from complete dependence (level 1) to complete independence (level 7).
Study Population
Data were reviewed for 85,225 patients receiving inpatient medical rehabilitation after hip replacement (ICD codes 8.5, 8.51, 8.52 ) and included in the UDSMR database for the period of 2002-2003. We excluded individuals who had missing data on gender or race (n ϭ 1812), individuals who were not recorded as living at home at time of admission (n ϭ 1361), individuals who were younger than 50 yrs of age (5160), and respondents who were readmissions or transfers from another rehabilitation facility (n ϭ 7099), resulting in a final sample of 69,793 individuals.
Dependent Variables
Functional Status. Functional status was assessed using the FIM instrument items from the IRF-PAI. 10 The FIM instrument includes two subscales: motor and cognitive. The motor subscale contains 13 items measuring self-care, sphincter control, mobility, and locomotion; the cognitive subscale contains five items measuring communication and social cognition. The instrument is scored using a seven-level rating where the lowest possible score per item is 1 (most dependent) and the highest possible score is 7 (most independent). The reliability, validity, and responsiveness of the FIM instrument items and subscales have been widely investigated, and they have consistently produced correlations greater than 0.85. 12 Living Setting. Information on living setting was collected at both admission and discharge from medical rehabilitation. Living setting in the UDSMR database was coded as home, board and intermediate care, skilled nursing facility, hospital, rehabilitation facility, and other. For statistical analyses purposes, these categories were recoded as discharge "to home" and "not home."
Independent Variable
Ethnicity. The UDSMR database contains information for the following ethnic categories: non-Hispanic white, non-Hispanic black, Hispanic/ Latino, Asian, American Indian or Alaska Native, Native Hawaiian, or other Pacific Islander. Because of small numbers, American Indians, Alaska Natives, Native Hawaiians, and Pacific Islanders were not included in the statistical analyses.
Covariates
Demographics. Age (continuous), gender (0 ϭ men and 1 ϭ women), marital status (0 ϭ not married and 1 ϭ not married), ethnicity (0 ϭ non-Hispanic white, 1 ϭ non-Hispanic black, 2 Hispanic, and 3 ϭ Asian), and living arrangement (0 ϭ living with family/relatives/friends/other, 1 ϭ living alone) were included as covariates in the data analysis.
Length of Stay. Length of stay was calculated as the total number of days the patient was on the rehabilitation service.
Comorbidities. In the UDSMR database, comorbidities include cerebrovascular disease, chronic pulmonary disease, congestive heart failure, diabetes, myocardial infarction, or hypertension (0 ϭ no comorbidity, 1 ϭ comorbidity).
Residential Region. The region of the patient's place of residence was coded according to the standards of the U.S. Department of Commerce Economics and Statistics Administration, U.S. Census Bureau. Census regions are classified as Region 1, Northeast (coded as 1), Region 2, Midwest (coded as 2), Region 3, South (coded as 3), and Region 4, West (coded as 4).
Statistical Analysis
We examined demographic variables by ethnicity for all patients using univariate statistics for continuous variables and contingency tables ( 2 test) for categorical variables. To determine the roles of ethnicity and gender on functional status, general linear models were fitted adjusting for admission FIM rating, age, marital status, living arrangements, comorbidities, length of inpatient rehabilitation stay, and residential region. Statistical model assumptions for the general linear models, including normality, heteroscedasticity, and nonlinearity, were evaluated and met.
We then used multivariate logistic regression analysis to examine the effect of race/ethnicity and gender on discharge "home" vs. "not home," controlling for age, marital status, discharge FIM rating, comorbidities, and length of stay. All statistical analyses were conducted using SAS version 9.1. 13
RESULTS
Tables 1 and 2 contain patient characteristics by ethnicity and gender. The mean age (ϮSD) for the sample was 71.7 yrs (Ϯ9.3); 66.5% were women, and 53.0% were married. Mean length of stay was 8.9 (Ϯ4.1). Most patients were non-Hispanic white (90.4%), followed by non-Hispanic black (7.1%), Hispanic (2.0%), and Asian (0.5%). On average, non-Hispanic blacks were younger, more likely to live alone, and had the longest length of hospital stay. Asians were the least likely to live alone, and they had the highest FIM ratings at admission and discharge, whereas Hispanics had the lowest FIM ratings at admission and discharge. Table 3 presents results of general linear models estimating the relationship between ethnicity, gender, and improvement in FIM ratings from ad- Table 4 presents results from bivariate analysis and estimates of odds ratios from multivariate logistic analysis of home discharge. Descriptive statistics examining the unadjusted differences be-tween ethnicity and home discharge showed similar patterns across the four ethnic groups. After adjusting for sociodemographic characteristics, comorbidities, length of stay, discharge FIM instrument ratings, and residential region in the multivariate model, non-Hispanic black and Hispanic patients had statistically significantly higher odds of home discharge compared with whites. Odds ratios for home discharge were non-Hispanic black (OR 1.23, 95% CI 1.07, 1.41) and Hispanic (OR 1.51, 95% CI 1.15, 1.99). Asian patients did not reach statistical significance. Male gender (OR 1.08, 95% CI 1.01, 1.17), being married (OR 2.42, 95% CI 2.24, 2.61), and higher discharge FIM ratings (OR 1.10, 95% CI 1.10, 1.11) were all associated with greater odds of home discharge. Older age was also associated with lower odds of home discharge (OR 0.97, 95% CI 0.97, 0.98).
DISCUSSION
This study examined the effects of ethnicity and gender on rehabilitation outcomes after hipreplacement surgery in adults 50 yrs and older. We hypothesized that the rate of functional gains would differ across ethnic groups and across gender. There were two major findings. First, there were statistically significant differences in functional gains across ethnic groups. FIM ratings increased from admission to discharge by 23 for non-Hispanic blacks. Second, we found statistically significant differences in functional gains among women compared with men. In this study, women began inpatient rehabilitation with lower FIM ratings than men but had greater gains in mean FIM rating from admission to discharge. These results suggest that the short-term recovery of function after hip arthroplasty differs among ethnic minority groups and across gender.
Differences in FIM ratings have direct implications on the projected dependence of these patients as they leave formal care (i.e., the assistance required by others). Research on the clinical significance of changes in FIM ratings has demonstrated that each one-point decrease in the total FIM instrument rating is associated with an average of 3-6 mins of daily help required from another person. 14 -16 There are variations in the amount of help required based on whether the change occurs in the low or high end of the FIM scale. 17 The amount of help required (minutes per change in FIM point) also varies based on severity and impairment type.
The study also showed significant differences across the four ethnic groups as well as between men and women regarding discharge disposition. Non-Hispanic blacks, Hispanics, and men were more likely to be discharged to home. Previous investigations indicate that patients are often discharged to places other than home when they lack a supportive environment or adequate assistance from family and friends. 18 Compared with men, women in this sample were more likely to live alone and not be married, which could have increased the potential of discharge to a skilled nursing facility or assisted living setting vs. home. Previous studies also have shown that the decision to discharge the patient to a facility rather than to home is determined by the judgment of the inpatient team regarding the patient's level of progress. 18 Alternative explanations for the observed gender and ethnic differences could be found among other influential factors such as delays in acceptance of the recommended hip-replacement procedure, 19 variations in referral patterns, variations in the underlying disease process, or variations in cultural and behavioral factors particular to men and women and to specific ethnic groups. For instance, previous investigations have suggested that women might not be referred to orthopedic surgeons until they have a greater degree of disability 20 and that preoperative gender differences in physical function before surgery could be potentially responsible for the observed differences in postoperative physical function outcomes. 21 Investigations also have suggested that women may delay surgery because of fears of reduced independence after the surgical procedure 21 and fears of becoming burdens to their families. 22 Similar disparities also seem to exist among ethnic groups. Research suggests that non-Hispanic black and Hispanic patients come to hipreplacement surgery with lower physical function, more pain, and worse quality of life compared with non-Hispanic white patients. 23 Our investigation has a number of limitations. First, our dataset was predominantly white. This is consistent with population-based studies showing that despite the availability of insurance coverage, hip arthroplasty as an elective procedure is used less among black and Hispanic patients compared with white patients. 24 Escalante and colleagues 24 argue that language barriers could also be an important influence on access to and willingness to consider hip arthroplasty. Second, our study did not capture hip arthroplasty patients who had been discharged to skilled nursing facilities or those who were discharged with home rehabilitation services after surgery; therefore, our results cannot be generalized to the general hip arthroplasty population. Because of recent reinforcement of the 75% rule by Center for Medicare and Medicaid Services, patients who would have received inpatient rehabilitation are now being discharged to home care, to skilled nursing facilities, or to home health ser-vices. The 75% rule states that 75% of patients in a rehabilitation facility must have a diagnosis of stroke, spinal cord injury, congenital deformity, amputation, major multiple traumas, fracture of the femur (hip fracture), brain injury, polyarthritis, neurological disorders, or burns. Among patients with hip arthroplasty, only those classified as extremely obese (BMI Ն50 kg/m 2 ) or as having "frail" elderly status (Ն85 yrs) are eligible for inpatient rehabilitation. 25 Future studies should examine patterns of recovery of function by ethnic groups in skilled nursing facilities and other postacute care settings for this patient population.
CONCLUSION
By the year 2050, minority populations are projected to represent almost half of the total U.S. population. The two largest minority groups, non-Hispanic blacks and Hispanics, are projected to increase from current levels to nearly 79 million by 2050 -increases of 70% and 300%, respectively. 26 There is limited information for these two ethnic populations as well as other minority populations regarding health disparities and differences in long-term medical rehabilitation outcomes. More research is needed to understand potential differences among ethnic groups, plan appropriate intervention programs, and make recommendations for policy change. 
